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1/ 
The National 'Transportation Sa fe ty  Board has inves t iga t ed  five-major 

highway acc idents  involv ing  commercial veh ic l e s  i n  which s e m i t r a i l e r s  have 
become separa ted  from t h e i r  t r a c t o r s  during r o l l o v e r .  
u n i t s  separa ted  because e i t h e r  t h e  f i f th-wheel  assembly o r  i t s  attachment 
t o  t h e  t r a c t o r  frame f a i l e d .  These acc idents  caused 32 f a t a l i t i e s  and 
considerable  p rope r ty  damage. 
t r a i l e r  s t a r t e d  t o  over turn  as a u n i t  while t h e  combination was turn ing .  
In a l l  but one case ,  t h e  t r a c t o r  re turned  t o  i t s  wheels a f t e r  t h e  combina- 
t i o n  veh ic l e  separa ted .  

I n  each case ,  t h e  

In each case ,  both t h e  t r a c t o r  and t h e  semi- 

'The Sa fe ty  Board be l i eves  t h a t  it i s  important t o  prevent  s epa ra t ion  
of a combination v e h i c l e  because i f  t h e  t r a c t o r  remains a t tached  t o  t h e  
s e m i t r a i l e r  during a r o l l o v e r ,  t h e  t r a c t o r  w i l l  r e s i s t  t h e  over turn .  The 
t r a c t o r ' s  low cen te r  of  g r a v i t y  reduces t h e  u n i t ' s  cen te r  of  g r a v i t y  and, 
consequently,  t h e  p r o b a b i l i t y  t h a t  it w i l l  over turn ,  by 10 t o  20 percent .  
The f a c t  t h a t  t h e  tractors i n  these  acc idents  re turned  t o  t h e i r  wheels 
a f t e r  t h e  combinations separa ted  i n d i c a t e s  t h a t  t h e  t r a c t o r s  were r e s i s t -  
i ng  upse t  of t h e  combination as a whole. I t  i s  a l s o  important t o  prevent  

- l /"Multiple-Vehicle C o l l i s i o n s  Under Fog Conditions,  Followed by F i r e s ,  
New Je r sey  Turnpike North of  Gate 2 ,  November 29, 1969," NTSB-HAR-71-3; 
Liquid Transport ,  Inc . ,  T rac to r - semi t r a i l e r  (Tank) Overturn With Passen- 
ge r  Car Involvement, 1-65, Near Lafayet te ,  Indiana,  August 8,  1973 (no 
r e p o r t  i s sued) :  "Francisco F lores  Truck/Pickup Truck With Camper and 
T r a i l e r  Co l l i s ion ,  U .  S .  Route 395, Bishop, C a l i f o r n i a ,  June 29, 1974," 
NTSB-HAR-75-5; S u r t i g a s  Co. Tank Truck Overturn and Explosion, U.  S .  
Route 277, Eagle Pass, Texas, Apri l  29, 1975 ( r epor t  t o  be i s sued) ;  
and Southern Maryland O i l  Company Truck Overturn and F i r e ,  1-495 ( the  
Capi ta l  Beltway), Near Phelps Corner, Maryland, October 29, 1975 
( repor t  t o  be i s sued) .  
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sepa ra t ion  o f  a combination because when t h e  t r a c t o r  and semi t r  
separa te  and fol low d i f f e r e n t  t r a j e c t o r i e s ,  they c r e a t e  two are 
acc ident  involvement. 

The Board a l s o  has  inves t iga t ed  seven t r a c t o  
i n  which t h e  attachment d id  not  f a i l  when the  un i  
acc idents  i l l u s t r a t e  t h a t  t h e r e  a r e  f i f th-wheel  designs and mountings 
a b l e  which a r e  capable of maintaining t h e i r  a t t a c h  
r o l l o v e r .  

During a r o l l o v e r  environment the  forces  on t h  
The f a c t  t h a t  these  attachment a r e  appl ied slowly. 

ou t  separa t ion  i n d i c a t e s  t h a t  t h e  magnitude of t hese  fo rces  are well w 
design c a p a b i l i t y  of f i f th  wheels. A t e c h n i c a l l y  f e a s i b l e  and p r a c t i c  
f i f t h  wheel must accommodate t h e  loading couple which r e s u l t s  from t h e  o 
t u r n  f o r c e ,  which acts upon the  t r a i l e r ' s  high CG, and from t h e  r e s i s t i n  
fo rce  a f forded  by the  t r a c t o r ' s  low CG. Additional 
t h e  d i r e c t i o n  of t he  over turn  i s  imposed on the  f i f t h  wheel and 
must be r e s i s t e d .  

Generally,  f i f th -wheel  designs which maintain 
r o l l o v e r  employ f ixed ,  fore-and-af t ,  f i f th -wheel  pos i t ion ing;  c ro  
mounting p l a t e s  bo l ted  t o  t r a c t o r  frame attachment 
f i f th -wheel  t runnion c ross - sha f t s .  

Therefore ,  t h e  National Transpor ta t ion  Sa fe ty  Board recom 
the  Fedeial  Highway Administration: 

Develop information regarding both the  i n i t i a t i o n  of r o l l o v  
and t h e  s e v e r i t y  of t r a c t o r - s e m i t r a i l e r  r o l l o v e r  acc idents .  
If t h i s  information supports  t he  Board's b e l i e f  t h a t  combin 
t i o n s  should remain a t tached  so  t h a t  they can r e s i s t  overtu 
and so t h a t  t h e  consequences of a r o l l o v e r  w i l  
r e v i s e  49 CFR (b)393.70 t o  r e f l e c t  t h e  following: 

- 2 /F l in t ,  Michigan, May 12, 1969 [no Board r e p o r t  i s sued) ;  Alexa 
Virg in ia ,  June 16, 1970, T rac to r - semi t r a i l e r  (no 
"Tank-Truck Combination Overturn Onto Volkswagon 
611, Moscow, Pennsylvania, September 5, 1971," N 
Tank Trac to r - semi t r a i l e r  F i r e  Resul t ing from R u n  
U. S. Route 401, Lynchburg, Vi rg in ia ,  March 9,  1972," NTSB-HAR-7 
"Multiple Vehicle Co l l i s ion  Followed by Propyle 
New Je r sey  Turnpike, North o f  Gate 8, September 
73-4; "Hoppy's O i l  Company Jackknife/Overturn an 
S t a t e  Route 128, Bra in t ree ,  Massachusetts, October 18, 1973, 
HAR-74-4; "George Wollman Meats Truck/Auto/Greyh 
Turnpike, Bordentown, New Je r sey ,  October 19, 1973," NTS 
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Require that all fifth wheels and their attachments to tractor 
frames which are manufactured after January 1, 1978, be upgraded 
to insure that they can resist tractor-semitrailer separation 
during rollover. [H-76-16) (Class 111, Longer-Term Followup) 

TODD, Chairman, McADMK, BURGESS, HALEY, and HOGUE, Members, concurred 
in the above recommendation. 1 

By: 
Chairman 

THIS RECOMMENDATION WILL BE RELEASED TO THE PUBLIC ON THE DATE SHOWN 
ABOVE. NO PUBLIC DISSEMINATION OF THE INFORMATION CONTAINED TIlEREIN 
SHOULD BE MADE BEFORE THAT DATE. 




